SUMMARY -Th e aim of this study was to explore diff erences in the intensity of depressiveness, sleep disturbances and sleepiness between post-traumatic stress disorder (PTSD) patients and patients with depression. A total of 170 patients were examined, including 120 PTSD patients and 50 patients with depression. All participants completed the Beck Depression Inventory, Pittsburgh Sleep Quality Index and Epworth Sleepiness Scale. Th e results showed diff erence in the subjective assessment of sleep quality between the war veterans with PTSD and civilians with depression, without signifi cant diff erences between them in the level of depressiveness and sleepiness. Considering the fact that insomnia can occur as an early, covert sign of both PTSD and depression and that diff erences in the intensity of sleep disturbances between the groups were established, the use of these and similar instruments for the assessment of sleep quality can be useful in distinguishing patients with PTSD and depression, treatment of their sleep disturbances, and prevention of more severe symptoms in both diagnostic categories.
Introduction
Insomnia is the most common sleep disturbance and is often associated with concurrent psychiatric illness, particularly with anxiety and mood disorder 1 . Sleep complaints have been incorporated in the offi cial diagnostic criteria for many mental disorders, such as major depression, post-traumatic stress disorder (PTSD), generalized anxiety disorder and substancerelated disorder 2 . A meta-analysis of 177 studies showed that although no single sleep variable appeared to have absolute specifi city for any particular psychiatric disorder, some patterns of sleep disturbances were found to be associated with certain categories of psychiatric illnesses 3 . Diffi culties with sleep onset and sleep maintenance, as well as nightmares are listed among diagnostic criteria based on which the diagnosis of both PTSD and depression can be made 4 . Findings of studies that aimed to objectify sleep disturbances in PTSD patients and patients with depression are highly inconsistent 5 . Th e symptoms observed in patients with depression are shortened REM latency, more frequent early morning awakenings, and hypersomnia in 10%-15% of patients. Diffi culties in falling asleep, prolonged REM latency and frequent nightmares were observed in PTSD patients 6, 7 . Considering that insomnia is a common clinical symptom in both depression and PTSD, and that depression is one of the most frequent comorbid disorders in patients with PTSD, one can conclude that there is a link in the relation between depression, PTSD and insomnia. However, causal relationship between these three clinical entities is much more com-plex that it seems. Findings of many previous studies indicate that insomnia is not only a symptom but the result of the aforementioned psychiatric disorders 8 . A recent study shows that insomnia is an early warning sign of developing depression and that it occurs about fi ve weeks before the fi rst depressive episode 9 . Timely recognition and treatment of insomnia can put off the fi rst depressive episode and reduce the frequency of depressive episodes, or at least prevent development of chronic depression 9 . Hence, treatment options for insomnia can also be used to eff ectively treat depression 10 . As with depression, insomnia can be a predictive factor for PTSD. Some studies show that sleep diffi culties that begin during the month after a trauma can predict development of PTSD a year after, and that fragmented REM patterns within the month after the trauma can be associated with subsequent occurrence of PTSD 11, 12 . Insomnia is a relevant early predictive factor for both depression and PTSD. Because of a frequent overlap of symptoms of depression and PTSD, an accurate assessment of characteristics of insomnia is important in making the diff erential diagnosis of these two disorders, which in turn is important for choosing the most appropriate therapeutic approach 13 . Th e importance of a correct diff erential diagnosis, as well as the fact that only a small number of studies compared the characteristics of sleep disturbances in depression and PTSD, points out the need for further exploration of this problem.
Our hypothesis, based on diff erences in polysomnographic results of PTSD patients and patients with depression, was that the clinical manifestation of insomnia in these two disorders will also be diff erent. Th e aim of this study was to explore diff erences in the intensity of depressiveness, sleep disturbances and sleepiness between PTSD patients and patients with depression. Exclusion criteria were central nervous system disease, alcoholism, drug addiction, acute psychosis, and below-average intelligence. Data on the participants' intelligence were obtained from their medical records and previous psychological testing. Out of the 135 examined veterans, 15 were excluded (5 alcoholics, 3 drug addicts and 7 incompletely fi lled out questionnaires). Out of 57 patients with depression, 7 were excluded (2 below-average intelligence and 5 incompletely fi lled out questionnaires). Th e study fi nally included 120 PTSD patients and 50 patients with depression. Th ere were 133 men and 37 women in the sample, ranging in age from 20 to 65 years. Th e mean age (± standard deviation) of male participants was 44.3±6.7 and female participants 46.4±8.9, with no statistically signifi cant diff erence between sexes (t=2.276, df=168, p<0.05). All veterans gave their informed consent to participate in the study. Th e study was approved by the Ethics Committee of the Split University Hospital Center.
Subjects and Methods

Subjects
Instruments
Th e symptoms of depression and sleep disturbance in veterans with PTSD and depressive patients were assessed by a psychologist using the Beck Depression Inventory 14 , Pittsburgh Sleep Quality Index 15 and Epworth Sleepiness Scale 16 . Th e Beck Depression Inventory consists of 21 items which assess the intensity and structure of the symptoms of depression in normal population and psychiatric patients. Each item consists of four statements ranged according to the level of expression and intensity of a depression symptom. Th e symptoms are classifi ed by the DSM criteria. Th e questionnaire can discriminate mild, moderate and severe depression, with the reliability coeffi cient of 0.80. It contains 21 statements and each statement consists of four possible answers ranging from 0 (absence of symptom during the past two weeks) to 3 (symptom was present all the time during the past two weeks). Th e maximum possible score is 63 and the score of 21 or higher in the general population is an indication of depression. For persons with the diagnosis of depression, a score of 0-9 indicates minimal depressive symptoms, 10-16 mild depression, 17-29 moderate depression, and 30-63 severe depression 14 . Th e Pittsburgh Sleep Quality Index is an instrument developed to assess the quality and disturbances of sleep during a month. Th e questionnaire consists of 19 items grouped into 7 components that are evaluated: subjective sleep quality, sleep latency, sleep duration, habitual sleep effi ciency, sleep disturbances, use of sleeping medication, and daytime dysfunction. Th e instrument can distinguish 'good' from 'poor' sleepers with a sensitivity of 89.6% and specifi city of 86.5%. Clinimetric and clinical properties of the Pittsburgh Sleep Quality Index suggest its utility both in psychiatric clinical practice and research activities. Th e fi rst four variables use measure units that correspond to individual characteristics of sleeping (time of going to bed, time to fall asleep, time of getting up and duration of actual sleep), whereas other variables are assessed by the mean value on the modifi ed Likert-type scale ranging from 1 to 4. Th e higher score on the individual variable, the more that variable contributes to poor quality of sleep 15 . Th e Epworth Sleepiness Scale is an instrument developed to assess the level of daytime sleepiness and can be useful in the diagnosis of sleep disturbances. It consists of 8 items on a Likert-type scale ranging from 0 to 3. A total score of 0-9 is the average result in a normal population, and 10-24 indicates the level of disturbances that require treatment. Th e primary use of this instrument is assessment of obstructive sleep apnea. It is useful for assessing excessive daytime sleepiness and it is repeated after the treatment to evaluate the reduction of symptoms. In narcolepsy, the Epworth Sleepiness Scale has a high specifi city (100%) and sensitivity (93.5%) 16 .
Statistical analysis
Variables were analyzed descriptively (age presented as mean and standard deviation, other variables as median and 25-75 percentiles). Diff erences between the variables of age and Beck Depression Inventory were tested using t-test. Mann-Whitney test was used to compare the groups on the items of the Pittsburgh Sleep Quality Index and Epworth Sleepiness Scale. SPSS statistical software, version 16.0 (SPSS Inc., Chicago, IL, USA) was used on statistical analysis. Th e level of signifi cance was set at p<0.05.
Results
On the Beck Depression Inventory, the mean score ± standard deviation was 30.0±11.5 in PTSD patients and 26.8±12.9 in patients with depression, with no statistically signifi cant diff erence between the groups (t=-1.601, df=168, p=0.164).
On the Pittsburgh Sleep Quality Index, a statistically signifi cant diff erence was found in the time to fall asleep (p<0.001), time of getting up (p<0.001) and duration of actual sleep (p<0.001). Patients with PTSD needed more time to fall asleep, got up earlier and had a shorter duration of sleep than patients with depression. PTSD patients more frequently woke up during the night (p=0.001), had breathing discomfort during sleep (p<0.001), coughed or snored loudly (p<0.001), felt too hot during sleep (p=0.016), had bad dreams (p<0.001) and other reasons contributing to poor quality of sleep (p<0.001). Expectedly, the overall subjective quality of sleep was lower in PTSD patients than in patients with depression (p=0.001). Sleepiness during the day was also more prominent among PTSD patients (p=0.011), as well as the eff ect of sleep disturbances in the level of optimism (p=0.004).
In both groups of patients, a low frequency of taking sleep medicine was found, with no signifi cant difference between the groups (p=0.595) ( Table 1) .
On the Epworth Sleepiness Scale, each variable was evaluated individually to assess the everyday situations, i.e. activities in which the patients tended to doze off . No statistically signifi cant diff erence between the two patient groups was found in any of the variables analyzed. Th e patients in both groups reported that they most frequently dozed off while reading, watching TV or taking an afternoon nap, and the least frequently while riding a car, talking or waiting in traffi c as a car driver ( Table 2 ).
Discussion
Th is study showed signifi cant diff erences in the self-assessment of sleep quality between war veterans with PTSD and civilians with depressive disorder, but no statistically signifi cant diff erences in the level of depressiveness and sleepiness.
Although below the level of statistical signifi cance, it is evident, by the single item comparison, that depressive symptoms were more expressed in PTSD patients than in patients with depression. High scores on the Beck Depression Inventory among veterans in our study are not surprising, considering a high prevalence of depression as a comorbid disorder in PTSD patients 17, 18 . It is diffi cult to ascertain whether the depressive disorder is a result of comorbidity, or the high scores on the Beck Depression Inventory arise from the symptomatology of PTSD. Among other common symptoms of PTSD are the loss of hope, the feeling of rejection, low self-esteem, suicidal tendencies, feeling of fatigue, loss of sexual drive, and the feeling of guilt. Th e question arises whether the guilt, which underlies the genesis of PTSD and is complicated with grief, brings about a kind of depression that is of diff erent quality than the one present in the depressive disorder 19 . Another possible explanation for the high scores on the Beck Depression Inventory among PTSD patients is their tendency to aggravate their subjective symptoms, usually to obtain or retain secondary benefi ts such as social or economic support. Th e use of other instruments for assessment of depressiveness could help in resolving these uncertainties.
Analysis of variables on the Pittsburgh Sleep Quality Index showed a signifi cant diff erence between the groups in the quality of sleep. In comparison with patients with depression, PTSD patients went to sleep later, needed two times more time to fall asleep, got up earlier and their total duration of sleep was shorter. Th ese fi ndings are corresponding to the results of studies by other authors that showed more signifi cant reductions in the quality of sleep among PTSD patients than in patients with depression, especially if depression occurred as a comorbidity of PTSD 18 . Th ese fi ndings fi t well into the symptomatology of continuous overexcitation of PTSD patients as the cause of their poorer sleep quality 20 . Findings in the group of PTSD patients are fully in accordance with the clinical picture of this disorder and point out exactly those characteristics of insomnia which diff er in PTSD and depression: diffi culties in falling asleep, more frequent waking up during the night, and nightmares are typical for PTSD patients, much more so than in patients with depression 21, 22 . Recent studies confi rm the diagnostic value of nightmares, which are almost pathognomonic to PTSD 10 . Although a polysomnographic analysis would yield much more precise and valid results, it would be highly impractical in everyday practice.
An interesting fi nding of our study was that there was no signifi cant between-group diff erence in the frequency of taking sleep medicine, as well as a relatively low rate of such medication among all participants. Th is may be an indication of poor compliance to therapy which is commonly prescribed for both PTSD and depression patients. A low rate of taking sleep medicine was associated with a poorer quality of sleep and more pronounced clinical picture in both groups of patients.
Th ere was no signifi cant between-group diff erence on any of the variables analyzed on the Epworth Sleep iness Scale. Nevertheless, these results showed that both patients with PTSD and those with depression most frequently dozed off during reading, watching TV or taking an afternoon nap. Dozing off occurred least frequently during car rides, while talking to other people or waiting in traffi c. It seems that the latter activities were arousing enough to keep the patients awake and concentrated. Th ese results, however, are not in accordance with other studies on veterans, which found an increased level of sleepiness during car rides 23, 24 . Th e limitation of this study was a relatively small sample which did not include PTSD patients without a depressive disorder. Furthermore, we used self-reporting instruments, which means that the assessment of depressiveness, sleep disturbances and sleepiness was unavoidably subjective.
Considering the fact that insomnia can occur as an early, covert sign of both PTSD and depression, and that there are some important diff erences in sleep disturbances between the two groups of patients, the use of these and similar instruments for the assessment of sleep quality can be useful in distinguishing patients with PTSD and depression, treatment of their sleep disturbances, and prevention of more severe clinical picture in both groups of patients.
Future research should include larger groups of participants and PTSD patients without depressiveness, as well as polysomnographic analysis which can more objectively assess sleep disturbances.
